Abstract The Resources and Shaping Forces 1 (RSF) model is developed from a case study in Tigray, Northern Ethiopia, using modified grounded theory. It provides a conceptual framework for identifying, describing and analysing livelihood and natural systems at the community level, and helps link the principles of sustainable livelihoods to those of community development. The shaping forces set of institutions, interventions and perturbations describes the influences on and determinants of resource availability (endowment) and resource access (entitlement), together with the duties and responsibilities of various community members (entrustment). Applying the model requires community groups, households and individuals of different gender and wealth categories to articulate their perspectives on the dynamics of the livelihood and natural systems.
Introduction
Recent contributions to this journal have discussed the challenges of combining principles of sustainable livelihoods and community development. have contended that community development thinking is largely absent from sustainable livelihoods thinking. They suggest that sustainable livelihoods approaches typically embody a technocentric development drive, which is at odds with the principles, ethos and values that underpin much community development work. cautioned that a sustainable livelihoods approach may limit the potential for social transformation. Arce (2003) argued that the community development and sustainable livelihoods approaches are based on different value orientations, and emphasized the importance of a willingness to handle issues of value contestation. Rew and Rew (2003) described how both sustainable livelihood and community development approaches can, by underestimating the importance of social rank and power relations, provide blockages to progress.
In this paper we present a Resources and Shaping Forces (RSF) model that gives explicit recognition to the importance of addressing and integrating the principles of sustainable livelihoods within a community-based framework. The model is one component of research conducted in Tigray, Northern Ethiopia (Maru, 2001) , where there have been several government, nongovernment and private efforts aimed at achieving or contributing to sustainable development. However, there were no locally relevant monitoring frameworks. The overall aim of the research was to build a communityfocused and context-relevant framework for monitoring and thereby guiding sustainable development. In this context, monitoring refers to continuous assessment of development and conservation efforts (policies, programmes, plans, projects and processes). Accordingly, a key requirement was that the model had to integrate the ecological, economic and social dimensions. It also had to provide a framework for assessing whether secure improvement was being achieved at different levels of society (community, family and individual) and across socioeconomic strata.
The RSF model can be viewed as a conceptual framework for analysing and monitoring development issues that have ecological, economic and social dimensions. Essentially, it is a tool that facilitates identification and monitoring of issues and interactions across the various dimensions and levels of local society.
Background to the case study area
The case study area from where the model was generated was the Tigraian village of Didba and its surrounding water catchment, located between latitudes 13816 0 30''N and 13824 0 15''N, and between longitudes 39829 0 30''E and 39835 0 0''E. It covers an area of approximately 82.3 square kilometres. Didba is a tabia, which is the smallest unit of government administration and the largest unit of rural community organization in Tigray. The community has ethnic, cultural and religious homogeneity, with all residents being Tigraians and followers of the Ethiopian Christian Orthodox Church. The population of Didba at the 1994 census was 5325 (Ethiopian Central Statistical Authority, 1995) . Didba is typical of much of Tigray, the northern-most regional state in Ethiopia, where the majority of the population lives in rural areas practising a mix of livestock and crop farming for subsistence livelihood. The rural livelihood system in Tigray is dependent on the surrounding natural resources, including the use of plant biomass as the source of farming tools and household energy. Almost all farming in Tigray is rain-fed and based upon traditional ox-plough technology that took root in northern Ethiopia more than two thousand years ago (McCann, 1995, p. 5) .
The Tigray people have faced recurrent famines that were mainly triggered by droughts, mediated by poverty and exacerbated by wars. Gebru (1991: 75 -76) identified authoritarian governance as a crucial factor in a progressively declining livelihood trend in rural Ethiopia since the late 19th century. The more general significance of sociopolitical factors as causative famine factors in Ethiopia was recognised by Hoben (1995) . His analysis contrasted with previously dominant explanations based on biophysical factors such as rapid population growth, environmental degradation, backward agricultural technology, low awareness, and unwillingness of rural people to embrace change.
In the last three decades, Ethiopia in general, and Tigray in particular, has gone through profound sociopolitical changes. In 1974, at a time when there was extensive famine, particularly in northern Ethiopia, revolt against a monarchal regime led to a change of government. However, repression continued under the new military regime known as the Derg. Various studentled movements that had participated in the popular revolt opposing the feudal monarchical system then evolved into armed fronts against the military regime. One of these fronts was the Tigray Peoples' Liberation Front (TPLF), which, since 1991, has been the political party that leads Tigray State, one of nine decentralized states that comprise the nation of Ethiopia.
Both the Derg and the TPLF used land tenure reform as an instrument of socioeconomic and political change in Ethiopia. Until 1976, Didba, as with many other parts of Tigray, had a land tenure regime known as risti that predated the monarchy. Risti was a traditional tenure system of inherited use-rights to a share of land (Gebru, 1991, p. 63) . In practice, Risti was inequitable because the descent-based entitlement discriminated against women, Muslims and artisans. The Derg abrogated the risti tenure regime all over Tigray, and at Didba redistributed land twice. The TPLF also conducted a land reform in Tigray consistent with its stated objectives of achieving an equitable society. Equitable land distribution was also a means of mobilizing support against the military regime (Young, 1997, pp. 194-195) .
The current land holding of Didba households is the result of this land redistribution in 1990, conducted under the leadership of the TPLF. On comparative grounds, the land distribution was comprehensive and more equitable than previous redistributions. This last distribution accounted for differences in land quality in the area. It also included all residents, irrespective of gender, marital status, and religion. It clearly entitled women to land that they can claim in the event of separation or divorce.
Methodology
For the purposes of the investigation, the case study area was viewed as a bounded system with purpose (Churchman, 1982; Ulrich 1993 Ulrich , 1994 Midgley, 1996) . The key subsystems were the rural human activity systems and the natural systems. A key element of systems thinking is that analysis of components in isolation is seldom helpful, and in seeking solutions one must focus not only on all of the components but also their interactions (Checkland and Scholes, 1990; Flood and Jackson, 1991; Senge, 1992) .
The inquiry methodology was based on grounded theory as an inductive approach to theory building (Glaser and Strauss, 1967; Glaser, 1992) . However, some modification was required to key assumptions of grounded theory methodology to accommodate systems thinking. In particular, one key assumption of the standard approach to grounded theory is that theory has to emerge around one basic social process that accounts for a core problem. Although accepting such a stance can be useful in sorting out central from peripheral issues, it is also reflective of an era when holistic thinking was in its infancy. In a systems inquiry that has social, economic and ecological dimensions, and where these dimensions operate across various levels in society, it is necessary to accept the emergence of multiple core issues if theory development is not to be unnecessarily constrained.
One of the ongoing debates within grounded theory has been whether researchers should be guided in their fieldwork by prior theories or whether the research should be hypothesis free. In this research there was an explicit acceptance that there were social, economic and ecological dimensions to sustainable development and that an overarching systems philosophy would guide the research. In addition, there was an explicit recognition that those who had the lived experience in the region were likely to have extremely valuable insights and that local perspectives would vary depending on social position within society. However, to try and avoid predetermination, no particular theories in relation to poverty causation were used to guide the research, and detailed analysis of such theories was left until after the field data had been collected and the initial analysis undertaken.
Data were collected from the village case study area guided by emergent themes. The data included interviews, focus group discussions and orthophoto maps taken thirty years apart. The interviewee selection criteria were drawn after the research aim and the purpose of the fieldwork was discussed with the community leaders. The overall objective of the fieldwork was to gain an understanding of what has been happening to livelihood and natural systems of the case study area and why? Fundamental to the approach was a clear recognition that different groups within the community were likely to have different perspectives, and that it was important to capture this diversity. In response to this objective, community leaders suggested the importance of selecting interviewees from three categories of local wealth ranking (rich, medium and poor). They also indicated that both women-and men-headed households be interviewed. Accordingly, the selections of interviewees were made together with the village community leadership.
Focus group discussions were subsequently conducted on themes and questions that emerged from interviews. Three groups with possible divergent views on the themes were formed. Five ordinary community members other than those interviewed formed the first group. The second group consisted of six members of the community leadership. The third group was composed of five government experts assigned to the case study area.
NUD Ã IST, a qualitative research support software (Qualitative Solutions and Research Pty Ltd., 1997) was used to help manage the ongoing and iterative process of constant comparative analysis and data coding that are central to the development of grounded theory. This led to the generation of conceptual categories and interrelationships that capture the core livelihood and natural system issues and how they were dealt with in the locality.
In line with the thinking of grounded theory (Glaser and Strauss, 1967; Glaser, 1978 ) the model is presented as an integrated set of hypotheses that may provide insights and understandings beyond the case study where it was developed. An explicit perspective of this grounded approach is that grounded theories are always subject to modification and development as a consequence of additional emergent research findings. A test of good grounded theory is not whether or not it is 'right' or 'complete' in any absolute sense, but whether it is useful in providing insights and understanding for a range of situations beyond where it was initially developed (Glaser, 1992; Josephson and Josephson, 1994 ).
The RSF model
The core issues that emerged when analysing and coding the different perspectives and livelihood incidents of the interviewees and focus group discussants were:
. the availability and capacity of natural and social resources, services and processes, with the major concern being variability and shortage;
. access rights to livelihood resources; and . duties and responsibilities as influenced by government and nongovernment organizations such as the church, with the major concern being load and fairness.
Patterns also emerged on major change-shaping forces in relation to these core issues. These were:
. natural and social disturbances such as drought, famine and war;
. informal and formal rules, norms and belief systems operating in the study area; and . relief, rehabilitation and development projects and programmes by government and non-government organizations in which the community was involved.
Of particular importance is the way in which these issues and forces interplay ( Figure 1 ). The emergent model depicted in Figure 1 has been recast in reduced form in Figure 2 as two interacting triads. In line with the language of famine theory and sustainable livelihoods, the resource-based triad comprises endowments (for availability of physical resources, services and processes), entitlements (for accessibility to these physical and social resources, services and processes), and a new category of entrustments (for duties and responsibilities). The shaping forces triad comprises perturbations (for disturbances), institutions (for rules, norms and belief systems), and interventions Figure 1 A synthesis of core issues and major shaping forces. Arrow width reflects the authors' assessment of the relative importance of relationships as indicated by the connections that emerged during interviews and focus group discussions (for relief, rehabilitation, and improvement activities involving organizations external to the community).
The specific terminology of Figure 2 is an attempt to capture the key elements in a minimum of words and in a way that is consistent with existing and previous livelihood theory as set forth by authors such as Sen (1981 Sen ( , 1986 , Leach et al. (1997) and Davies (1996) . In particular, the RSF model benefited from Sen's original entitlement theory and subsequent improvements. However, the RSF model goes well beyond these previous models in several ways. One is the specific recognition of the need for iterative and linked analysis between different levels and groups of society, so as to capture the linkages between the elements of the triads, in particular entitlement and endowment. Second is the inclusion of entrustment, which has to date been underplayed within entitlement theory. Third is the explicit recognition of institutions as including belief systems as well as formal and informal rules that enable or constrain behaviour. Fourth is an increased emphasis on the diversity of socially driven shaping forces.
The concepts of entitlement and endowment have acquired wider and more distinguishable meaning than their previous usage in the literature. In contrast to entitlement, which is about rights and accesses of a social actor to resources, services and processes, endowment refers to availability of resources, services and processes.
Iterative analysis across different groups and levels in society demonstrates how an endowment at one level (e.g. to a community) can lead Figure 2 Two conceptual triads sets of the RSF model and their relationships. Arrow width reflects the authors' assessment of the relative importance of relationships as indicated by the connections that emerged during interviews and focus group discussions to entitlement or entrustment at another level of analysis (e.g. households and individuals). In the case study area, for a household to produce grain requires a bundle of entitlement to land, oxen, farm implements, seed and labour. The entitlement to these resources is determined by various formal and informal sets of rules or institutions. The grain produced becomes an endowment to the household, to which access by individual members of the household or others is determined by a different set of rules.
The interpretation of endowment is inclusive of the natural system as a source of vital resources, services and processes, the dynamics of which have to be carefully monitored. The treatment of endowment side by side with entitlement also prevents excessive polarization towards the importance of accessibility in famine situations. It brings to attention the need to assess both availability and accessibility of resources, services, and processes.
The concept of entrustment has enriched the expansion. Entrustment refers to voluntary or obligatory giving-away of entitlements. Entitlement is about rights and access, and entrustment is about duties and responsibilities. Social actors are not only holders of entitlements, but are also entrusted with duties and responsibilities. As there are differences in entitlements among social actors, there are also differences in entrustments. Entrustments include the duties to bequeath entitlements, pay tributes and debt, and to provide family and community services.
Entrustments can be the source of trust and reciprocity. When initiated by altruistic motives, they can be the basis for care and intergenerational responsibility through contribution or transfer of entitlements and refraining from imprudent use of endowments. However, entrustments can be constraining when imposed against the consent of the social actors and legitimized by rules, norms and belief systems. Moreover, in some decentralization attempts, local communities are burdened with more responsibilities without matching devolution of resources and rights (Swift, 1995; Alston, 2000; Stafford Smith, 2000) .
The concept of institutions is broadly conceptualized. In the RSF model, institutions refer to the set of rules, norms and belief systems that mediate (enable, constrain and enforce) endowments, entitlements and entrustments. Institutions also guide behaviour and actions of social actors. This interpretation is consistent with but further develops the conceptual difference between 'institution' and 'organization' as explicated by North (1997, p. 23 ). North interpreted institutions as formal rules, informal norms and the enforcement characteristics of both that structure human interactions, whereas organizations are the players and groups of individuals bound by a common purpose to achieve objectives.
The reason for an even broader interpretation of institutions than that by North (1997) is the importance of belief systems, particularly religious beliefs and other emerging normative systems, in enabling and constraining relationships among the social actors of the study area and their interactions with the surroundings. In their extended entitlement framework, Leach et al. (1997, p. 26 ) defined institutions '. . . not as the rules themselves, but as regularized patterns of behaviour that emerge from underlying structures or sets of rules in use.' This view of institution emphasizes people's active practice in making, maintaining and modifying rules. However, what this perspective of institution risks is understating the power of belief systems in enabling and constraining actors' behaviour, and the difficulty involved in changing them.
In the case study area, institutions are used to deal with the impacts of high climatic variation. Such institutions include equitable land distribution and reciprocity to spread the risk of drought, which is frequent. Dealing with this uncertainty that derives directly from natural system behaviour is additional to reducing social dilemma and mediating social relations, which are widely recognized roles of institutions in institutional economics (Bates, 1997) . Recent political changes in Tigray have reinforced normative views towards collective action such as dam building for irrigation. While most of these changes in institutions are appreciated by community members as important to the betterment of the livelihood system at the community level, some of them are also implicated as sources of tension between private and collective interests.
The RSF model expands entitlement theory by including interventions and perturbations, in addition to institutions, as major shaping forces that influence the natural and livelihood systems' dynamics. Interventions are policies and practices intended to improve the environment and livelihood conditions of the community or parts thereof. In contrast to internal livelihood activities, interventions involve change activities, typically involving outside organizations, but also on occasions led from within the community.
Interventions influence the endowment -entitlement-entrustment composition and dynamic. For instance, the establishment of a health centre through cooperation between the state government and the community (an intervention) makes the health service available to the community (endowment), increases access of individuals and households to health services (entitlement), and limits the role and responsibilities of traditional health practitioners (entrustment).
What is an enabling institution or livelihood-improving intervention for one social actor (generation, community, or members of community) may lead to a perturbation for another. Intended and unintended negative impacts of institutions or interventions are considered perturbations.
Perturbations are disturbances and pressures on the natural and livelihood systems. They can be shocks such as drought or stress such as increasing land scarcity. Perturbations affect the state and trend of endowment, entitlement and entrustments. For instance, when drought strikes in the case study area, food supplies from production and firewood availability (endowment) are reduced, entitlements to demands are severely constrained, and the type and nature of entrustments change. Certain social institutions are articulated and others ignored. Duties of marrying off children are postponed, and responsibilities for sharing exploited. The emphasis on relief interventions may also be intensified.
Operationalizing the RSF model
There are two levels at which the RSF model can be used. The first is as a framework that can assist in identifying, describing and analysing issues of resources, rights and responsibilities and the forces shaping them in a social-ecological system. In this case the goal of the exercise is achieved through gaining insights and understanding relating to the social-ecological system. How this information is subsequently used is a separate issue. However, the model can also be used directly as a community action tool to guide community development and enhanced system sustainability. If this is to occur, then a new set of issues arises relating both to the development of contextually relevant indicators and also to ensuring community involvement in the monitoring process. A detailed discussion of indicators is beyond the scope of this paper. However, an initial list of indicators relevant to the study area can be found in Maru (2001) . More general discussions of the issues surrounding sustainability indicators can be found in Mitchell et al. (1995) , Moldan and Billharz (1997), Bossel (1999) , and Woodhouse et al. (2000) .
If the monitoring is to be community-led then there are particular challenges associated with ensuring that the community leadership is genuinely participative and that there is genuine dialogue among different sections of the community. The indicators that are used need to be relevant to both the biophysical and social contexts, and also capable of being understood across all segments of the community.
When monitoring is by a specific group (often by 'experts') the consequences of the underlying value judgements are often ignored, or at least not debated among all those concerned. Community-based sustainable development monitoring must involve those who have lived the experience of what has happened, and whose intentions and actions will have a major influence on future consequences. If issues are explicated and debated among all those concerned, it is possible to arrive at alternative judgements about the state and trends of the livelihood and natural system with reference to sustainable development, and for co-learning to occur. Issues relating to encouraging communities to take a leading and broadly based participative role in this monitoring process, and the role of emancipatory systems' methodologies within these processes, have been previously described in Maru and Woodford (2001) .
To facilitate such co-monitoring using the RSF model as core, the local community and related stakeholders need to be organized into groups. Grouping can be in terms of sharing proximate endowment, having similar entitlement or entrustment. This allows reflecting on and assessing the states and changes in endowment, entitlement and entrustment of relevance to each group. It also allows the use of different combinations of mapping tools (visual, qualitative and quantitative indictors, and dialogue) for the assessment. Once groups articulate their perspectives then they can enter into a dialogue, both to learn from each other and negotiate for comprehensive assessments of the state and trends of the human-ecological system. For the case study there did exist grouping and traditional coreflection on which to build upon the monitoring system. In addition to co-learning, this local monitoring process can provide a platform for resolving issues on the spot and promote trust and cooperation for sustainable community development.
A revisiting of sustainable livelihood and community development linkages
At the start of this paper we referred to previous contributions to this journal that have identified a gulf between community development thinking and sustainable livelihoods thinking. A critical question is whether or not the RSF model helps to bridge this gap. Our contention is that it can and does do so.
Our reasoning is that the RSF model provides a framework that gives explicit recognition to the power relationships within society, and how the social, physical and biophysical systems interact. It provides a social science balance to the more traditional resource focus of existing sustainable livelihoods theory. Of course, any model can only be a tool, and community development is always likely to be impacted by social power relationships. What the RSF model does is to help provide explicit recognition and insights as to the structure and impact of power relationships and value systems, and the impact that these shaping forces have on livelihoods at different levels of society.
Conclusions
The RSF model facilitates mapping the dynamics of core livelihood and natural system issues relevant to sustainable development. It helps create understanding of the availability and sustainability of endowments, the equity and capabilities associated with entitlements, and the fairness and consent in relation to entrustments. It also facilitates identification and understanding of the major shaping forces that determine resource availability, access rights and responsibilities, and the differing effects that these forces have across segments of the community. At one level the model can be used to facilitate insights and understanding about the multiplicity of livelihood systems within a community and how these interrelate. At another level, and in association with participatory and emancipatory action strategies, the model can be used as a direct community action tool in regard to livelihood systems and sustainable development.
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